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1/3/1 

DIALOG (R) File 6: NTIS 

Comp&distr 1998 NTIS, Intl Copyright All Righ. All rts. reserv. 

1445930 NTIS Accession Number: PB89-200315 

Novel Interleukin 2 Receptor and Applications Thereof 
(Patent Applicatio) 
Waldmann, T. A. ; Leonard, W. J. 

Department of Health and Human Services, Washington, DC. 
Corp. Source Codes: 068119000 
Report No.: PAT-APPL-7-165 302 
Filed 8 Mar 88 18p 

Languages: English Document Type: Patent 
Journal Announcement: GRAI8 916 
See also PB87-218426. 

This Government-owned invention available for U.S. licensing and, 
possibly, for foreign licensing. Copy of application available NTIS. Order 
this product from NTIS by: phone at 1-800-553-NTIS (U.S. customers); 
(703)605-6000 (other countries); fax at (703)321-8547; and email at 
orders@ntis.fedworld.gov. NTIS is located at 5285 Port Royal Road, 
Springfield, VA, 22161, USA. 

NTIS Prices: PC A03/MF A01 



1/3/2 

DIALOG (R) File 6: NTIS 

Comp&distr 1998 NTIS, Intl Copyright All Righ. All rts. reserv. 

1351659 NTIS Accession Number: PB88-140231 

Method for Treating Maligancy and Autoimmune Disorders in Humans 
(Patent Applicatio) 
Waldmann , T . A . 



Department of Health and Human Services, Washington, DC. 
Jt Corp. Source Codes: 068119000 

Report No.: PAT-APPL-7-085 707 
Filed 17 Aug 87 18p 

Languages: English Document Type: Patent 
Journal Announcement: GRAI8808 

This Government-owned invention available for U.S. licensing and, 
possibly, for foreign licensing. Copy of application available NTIS. Order 
this product from NTIS by: phone at 1-800-553-NTIS (U.S. customers); 
(703)605-6000 (other countries); fax at (703)321-8547; and email at 
orders@ntis.fedworld.gov. NTIS is located at 5285 Port Royal Road, 
Springfield, VA, 22161, USA. 

NTIS Prices: PC A03/MF A01 



1/3/3 

DIALOG (R) File 6:NTIS 

Comp&distr 1998 NTIS, Intl Copyright All Righ. All rts. reserv. 

1325945 NTIS Accession Number: PB87-224424 

Novel Interleukin 2 Receptor and Applications Thereof 
(Patent Application) 
Waldmann , T . A . 

Department of Health and Human Services, Washington, DC. 
Corp. Source Codes: 068119000 
Report No.: PAT-APPL-7-066 989 
Filed 29 Jun 87 16p 

Languages: English Document Type: Patent 
Journal Announcement: GRAI8723 

This Government-owned invention available for U.S. licensing and, 
possibly, for foreign licensing. Copy of application available NTIS. Order 
this product from NTIS by: phone at 1-800-553-NTIS (U.S. customers); 
(703)605-6000 (other countries); fax at (703)321-8547; and email at 
orders@ntis.fedworld.gov. NTIS is located at 5285 Port Royal Road, 
Springfield, VA, 22161, USA. 

NTIS Prices: PC A02/MF A01 



1/3/4 

DIALOG (R) File 6: NTIS 

Comp&distr 1998 NTIS, Intl Copyright All Righ. All rts. reserv. 

1320089 NTIS Accession Number: PB87-218426 

Novel Interleukin 2 Receptor and Applications Thereof 
(Patent Application) 
Waldmann , T . 

Department of Health and Human Services, Washington, DC. 
Corp. Source Codes: 068119000 
Report No.: PAT-APPL-7-066 989 
Filed 29 Jun 87 18p 

Languages: English Document Type: Patent 
Journal Announcement: GRAI8721 

This Government-owned invention available for U.S. licensing and, 
possibly, for foreign licensing. Copy of application available NTIS. 

NTIS Prices: Not available NTIS 
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2/3/1 (Item 1 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00107152 

COPYRIGHT American Medical Association 1998 

Cutaneous Graf t-versus-Host Disease (ARTICLE) 

ARACTINGI , SELIM; CHOSIDOW, OLIVIER 
Archives of Dermatology 
May, 1998; Review: tzd602 
LINE COUNT: 00989 



2/3/2 (Item 2 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00100896 

COPYRIGHT American Medical Association 1996 

Detection of Human T-Cell Lymphotrophic Virus Type I in Archival Tissue 
Specimens (ARTICLE) 

WOOD, GARY S.; RUFFO, ALICE; SALVEKAR, ANUPAMA; HENGHOLD, WILL; 

TAKESHITA, MORISHIGE; KIKUCHI, MASAHIRO 
Archives of Dermatology 
Nov, 1996; Study: tzdl339 
LINE COUNT: 00413 



2/3/3 (Item 3 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00100597 

COPYRIGHT American Medical Association 1996 



Circulating Skin-Homing T Cells in Atopic Dermatitis Selective 



Up-regulation of HLA-DR, Interleukin-2R, and CD30 and Decrease After 
Combined UV-A and UV-B Phototherapy (ARTICLE) 

PILETTA, PIERRE A.; WIRTH, S US ANNE; HOMMEL, LUCETTE; SAURAT, JEAN H.; 

HAUSER, CONRAD 
Archives of Dermatology 
Oct, 1996; Study: tzdll71 
LINE COUNT: 00464 



2/3/4 (Item 4 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00094516 

COPYRIGHT American Medical Association 1995 

Peering at the Dermatology Literature (ARTICLE) 

Archives of Dermatology 

May, 1995; Editorials: de_602 

LINE COUNT: 00366 



2/3/5 (Item 5 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00093606 

COPYRIGHT American Medical Association 1995 

Human T-Cell Lymphotropic Virus Type I-Associated Adult T-Cell 

Leukemia The Joseph Goldberger Clinical Investigator Lecture (ARTICLE 

) 

WALDMANN, THOMAS A. 

JAMA, The Journal of the American Medical Association 
March 1, 1995; 9 of Health: tzj735 
LINE COUNT: 00348 



2/3/6 (Item 6 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00090827 

COPYRIGHT American Medical Association 1994 

Recurrence of Pemphigus Vulgaris Associated With Interleukin 2 Therapy ( 
ARTICLE) 

PRUSSICK, RONALD; PLOTT, R. TODD; STANLEY, JOHN R. 

Archives of Dermatology 

July, 1994; Observation: de_890 

LINE COUNT: 00266 



2/3/7 (Item 7 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00090215 

COPYRIGHT American Medical Association 1994 

Primary Gastric T-Cell Lymphoma Morphological and Immunohistochemical 
Studies of Two Cases (ARTICLE) 



Archives of Pathology and Laboratory Medicine 
May, 1994; Original Article: p547 
LINE COUNT: 00257 



2/3/8 (Item 8 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00087400 

COPYRIGHT American Medical Association 1992 
(ARTICLE) 

GOLDMAN, BARRY D. ; OH, SE-KYUNG; DAVIS, BRET E.; KADIN, MARSHALL E.; 

POIESZ, BERNARD J.; KOH, HOWARD K. 
Archives of Dermatology 
Sep, 1993/ OBSERVATION: pll66 
LINE COUNT: 00294 



2/3/9 (Item 9 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00081309 

COPYRIGHT American Medical Association 1992 

Use and Interpretation of Diagnostic Immunologic Laboratory Tests (ARTICLE) 

LOPEZ, MANUEL; FLEISHER, THOMAS; DESHAZO, RICHARD D. 
JAMA, The Journal of the American Medical Association 
November 25, 1992; 20: p2970 
LINE COUNT: 01953 



2/3/10 (Item 10 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00055691 

Administration of a Prostaglandin Synthetase Inhibitor Associated With an 
Increased Immune Cell Infiltrate in Squamous Cell Carcinoma of the Head and 
Neck (Article) 

Shikani, Alan H. MD; Richtsmeier, William J. MD, Klein, Jerry L. 

PhD;Kopher, Kenneth A. MS 
Archives of Otolaryngology-Head & Neck Surgery 
1992; 118: 526 (3) 



2/3/11 (Item 11 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00055031 

Interleukin 2 and Granulocyte-Macrophage Colony-Stimulating Factor Induce a 
Perivascular Lymphocytic Infiltrate in a Skin Explant Model (Article) 

Horn, Thomas D. , MD; Rest, Ellen B., MD; Karp, Judith E., MD; Burke, 
Philip J., MD; Vogelsang, Georgia B., MD; Boucher, Correne L.; Hood, 
Antoinette F., MD 

Archives of General Psychiatry 

1991; 48: 1789 (5) 



r 2/3/12 (Item 12 from file: 442) 

<* DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts . reserv. 

00050927 

Large-cell Anaplastic (Ki-l-Positive) Lymphoma Complicated by 
Disseminated Intravascular Coagulation (Article) 

Arber, Daniel, MD; Bilbao, Jorge, MD; Bassion, Susan, PhD 
Archives of Pathology & Laboratory Medicine 
1991; 115: 188 (5) 



2/3/13 (Item 13 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00050311 

Intravenous Administration of Recombinant Human Granulocyte-Macrophage 
Colony-Stimulating Factor Causes a Cutaneous Eruption (Article) 

Horn, Thomas D., MD; Burke, Philip J., MD; Karp, Judith E . , MD; Hood, 

Antoinette F., MD 
Archives of Dermatology 
1991; 127: 49 (4) 



2/3/14 (Item 14 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00049917 

Human T-cell Leukemia /Lymphoma Viruses: Life Cycle, 
Pathogenicity, Epidemiology, and Diagnosis (Article) 

Hjelle, Brian, MD 

Archives of Pathology & Laboratory Medicine 
1991; 115: 440 (11) 



2/3/15 (Item 15 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00046690 

Copyright (C) 1989 American Medical Association 

Childhood Ki-1 Lymphoma; A Report of Two Cases (ORIGINAL ARTICLES) 

OKA, KUNIYUKI; MORI, NAOYOSHI; KOJIMA, MIZU; IIJIMA, TATSUO; HANADA, 

TAKASHI; TSUCHIDA, MASAHIRO 
Archives of Pathology and Laboratory Medicine 
September, 1989; 113: 998-1002 
LINE COUNT: 00166 WORD COUNT: 02302 



2/3/16 (Item 16 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00040278 

Copyright (C) 1988 American Medical Association 



Cutaneous-Type Adult T-Cell Leukemia/Lymphoma; A Unique 

Clinical Feature With Monoclonal T-Cell Proliferation Detected by Southern 

Blot Analysis (OBSERVATIONS) 

TAKAHASHI, KENZO; TANAKA, TOSHIHIRO; FUJITA, MAYUMI; HORIGUCHI, YUJI; 

MIYACHI, YOSHIKI; I MAM LIRA, SADAO 
Archives of Dermatology 
March, 1988; 124: 399-404 

LINE COUNT: 00225 WORD COUNT: 03115 



2/3/17 (Item 17 from file: 442) 

DIALOG (R) File 4 42:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00038322 

Copyright (C) 1987 American Medical Association 

Human T-Cell Lymphotropic Virus Type I-Associated Adult T-Cell 
Leukemia/Lymphoma in an Atypical Host (ORIGINAL ARTICLE) 

GOLDMAN-LEI KIN, ROBIN E.; HERST, C. V.; KIES, MERRILL S.; MARDER, ROBERT 

J. ; ROSEN, STEVEN T. 
Archives of Pathology and Laboratory Medicine 
November, 1987; 111: 1054-1056 
LINE COUNT: 00122 WORD COUNT: 01684 



2/3/18 (Item 18 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00037960 

Copyright (C) 1986 American Medical Association 

Coexisting Hodgkin's Disease and Mycosis Fungoides; Immunohistochemical 
Proof of Its Existence (ORIGINAL ARTICLE) 

SIMRELL, CHARLES R. ; BOCCIA, RALPH V.; JAFFE, ELAINE S. 
Archives of Pathology and Laboratory Medicine 
November, 1986; 110: 1029-1034 
LINE COUNT: 00223 WORD COUNT: 03078 



2/3/19 (Item 19 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00029473 

Copyright (C) 1986 American Medical Association 

Nephrotic' Syndrome Associated With a Clonal T-Cell Leukemia of Large 
Granular Lymphocytes With Cytotoxic Function (CLINICAL OBSERVATION) 

ORMAN, STEPHEN V.; SCHECHTER, GERALDINE P.; WHANG-PENG, JACQUELINE; 

GUCCION, JOHN; CHAN, CLARA; SCHULOF, RICHARD S.; SHALHOUB, ROBERT J. 
Archives of Internal Medicine 
September, 1986; 146: 1827-1829 
LINE COUNT: 00157 WORD COUNT: 02170 



2/3/20 (Item 20 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 



00025675 

Copyright (C) 1987 American Medical Association 

Sezary-like Syndrome in a 10-Year-Old Girl With Serologic Evidence of Human 
T-Cell Lymphotropic Virus Type I Infection (OBSERVATIONS) 

IKAI, KOUICHI; UCHIYAMA, TAKASHI; MAEDA, MICHIYUKI; TAKIGAWA, MASAHIRO 

Archives of Dermatology 

October, 1987; 123: 1351-1355 

LINE COUNT: 0014 9 WORD COUNT: 02069 



2/3/21 (Item 21 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts . reserv. 
00025435 

Copyright (C) 1987 American Medical Association 

Actinic Reticuloid: An Immunohistochemical Study (CORRESPONDENCE; Vignettes 
) 

TAKIGAWA, MASAHIRO 
Archives of Dermatology 
March, 1987; 123: 296-297 

LINE COUNT: 00045 WORD COUNT: 00624 



2/3/22 (Item 22 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00025414 

Copyright (C) 1987 American Medical Association 

New Therapies for Cutaneous T-Cell Lymphoma (EDITORIALS) 

HEALD, PETER W. 
Archives of Dermatology 
February, 1987; 123: 189-191 

LINE COUNT: 00122 WORD COUNT: 01697 



2/3/23 (Item 23 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00025360 

Copyright (C) 1986 American Medical Association 

Lymphomatoid Papulosis; Histologic and Immunohistochemical Studies 
in a Patient With a Scaly Pigmented Eruption (STUDIES) 

TOKURA, YOSHIKI; TAKIGAWA, MASAHIRO; OKU, TOMOZO; YAMADA, MIZUHO 

Archives of Dermatology 

December, 1986; 122: 1400-1405 

LINE COUNT: 00215 WORD COUNT: 02972 



2/3/24 (Item 24 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00017385 

Copyright (C) 1988 American Medical Association 



Positron Emission Tomography in Oncology; Council on Scientific Affairs; 
Report of the Positron Emission Tomography Panel ( Topics in 
Radiology/Council Report) 

JACOBSON, HAROLD G. 

JAMA, The Journal of the American Medical Association 

April 8, 1988; 259: 2126-2131 

LINE COUNT: 00216 WORD COUNT: 02988 



2/3/25 (Item 25 from file: 442) 

DIALOG (R) File 4 42:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00016139 

Copyright (C) 1987 American Medical Association 
(FROM THE NIH) 
WYNGAARDEN, BY JAMES B. 

JAMA, The Journal of the American Medical Association 
October 2, 1987; 258: 1707 

LINE COUNT: 0007 6 WORD COUNT: 01052 



2/3/26 (Item 26 from file: 442) 

DIALOG (R) File 442:AMA Journals 

(c)2000 Amer Med Assn -FARS/DARS apply. All rts. reserv. 
00012709 

Copyright (C) 1986 American Medical Association 

Antitumor Strategies Based on Enhancing — and Blocking — Effects of 
Interleukin-2 (MEDICAL NEWS & PERSPECTIVES) 

MERZ, BY BEVERLY 

JAMA, The Journal of the American Medical Association 

September 12, 1986; 256: 1241, 1244 

LINE COUNT: 00114 WORD COUNT: 01577 



2/3/27 (Item 1 from file: 444) 

DIALOG (R) File 444:New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00120088 

Copyright 2000 by the Massachusetts Medical Society 

Prevention of Rejection in Cardiac Transplantation by Blockade of the 
Interleukin-2 Receptor with a Monoclonal Antibody (Original Articles) 

Beniaminovitz, Ainat; Itescu, Silviu; Lietz, Katherine; Donovan, Mary; 

Burke, Elizabeth M.; Groff, Barbara D.; Edwards, Niloo; Mancini, 
Donna M. 

The New England Journal of Medicine 

Mar 2, 2000; 342 (9),pp 613-619 

LINE COUNT: 00418 WORD COUNT: 05780 



2/3/28 (Item 2 from file: 444) 

DIALOG (R) File 444: New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00118604 

Copyright 1998 by the Massachusetts Medical Society 

Bone Marrow Involvement in Acute Leukemia (Images in Clinical 
Medicine) 



Junghans, R.P. 

The New England Journal of Medicine 
Nov 5, 1998; 339 (19), p 1375 

LINE COUNT: 00074 WORD COUNT: 01028 



2/3/29 (Item 3 from file: 444) 

DIALOG (R) File 444: New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00117715 

Copyright 1998 by the Massachusetts Medical Society 

Interleukin-2-Receptor Blockade with Daclizumab to Prevent Acute Rejecti 
in Renal Transplantation (Original Articles) 

Vincenti, Flavio; Kirkman, Robert; Light, Susan; Bumgardner, Ginny; 

Pescovitz, Mark; Halloran, Philip; Neylan, John; Wilkinson, Alan; 

Ekberg, Henrik; Gaston, Robert; Backman, Lars; Burdick, James; for 

the Daclizumab Triple Therapy Study Group. 

The New England Journal of Medicine 

Jan 15, 1998; 338 (3),pp 161-165 

LINE COUNT: 00291 WORD COUNT: 04020 



2/3/30 (Item 4 from file: 444) 

DIALOG (R) File 4 44: New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00114651 

Copyright 1995 by the Massachusetts Medical Society 

Treatment of Adult T-Cell Leukemia -Lymphoma with a Combination 
of Interferon Alfa and Zidovudine (Original Articles) 

Gill, Parkash S.; Harrington, William, Jr.; Kaplan, Mark H . ; Ribeiro 

Raul C; Bennett, John M. ; Liebman, Howard A.; Bernstein-Singer, 

Marjorie; Espina, Byron M.; Cabral, Lisa; Allen, Steven; Kornblau, 

Steven; Pike, Malcolm C; Levine, Alexandra M. 

The New England Journal of Medicine 

Jun 29, 1995; 332 (26), pp 1744-1748 

LINE COUNT: 00357 WORD COUNT: 04 935 



2/3/31 (Item 5 from file: 444) 

DIALOG (R) File 444: New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00113528 

Copyright 1994 by the Massachusetts Medical Society 

Medical Progress: Renal Transplantation (Review Articles) 

Suthanthiran, Manikkam; Strom, Terry B. 

The New England Journal of Medicine 

Aug 11, 1994; 331 (6),pp 365-376 

LINE COUNT: 00629 WORD COUNT: 08682 



2/3/32 (Item 6 from file: 444) 

DIALOG (R) File 44 4: New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00113464 

Copyright 1990 by the Massachusetts Medical Society 



Current Concepts: Designer And Catalytic Antibodies (Review Article) 



Mayforth, Ruth D.; Quintans, Jose. 

The New England Journal of Medicine 

Jul 19, 1990; 323 (3),pp 173-178 

LINE COUNT: 00486 WORD COUNT: 06710 



2/3/33 (Item 7 from file: 444) 

DIALOG (R) File 444: New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00113334 

Copyright 1990 by the Massachusetts Medical Society 

Current Concepts: Designer And Catalytic Antibodies (Review Article) 

Mayforth, Ruth D. ; Quintans, Jose. 

The New England Journal of Medicine 

Jul 19, 1990; 323 (3),pp 173-178 

LINE COUNT: 00486 WORD COUNT: 06710 



2/3/34 (Item 8 from file: 444) 

DIALOG (R) File 444:New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00112704 

Copyright 1994 by the Massachusetts Medical Society 

Seminars in Medicine of the Beth Israel Hospital, Boston: Cytokine 
Receptors In Congenital Hematopoietic Disease (Review Article) 

D 1 Andrea, Alan D. 

The New England Journal of Medicine 

Mar 24, 1994; 330 (12), pp 839-846 

LINE COUNT: 00579 WORD COUNT: 08002 



2/3/35 (Item 9 from file: 444) 

DIALOG (R) File 444:New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00111325 

Copyright 1993 by the Massachusetts Medical Society 

Seminars in Medicine of the Beth Israel Hospital, Boston: Pathogenesis Of 
Diseases Induced By Human Lymphotropic Virus Type I Infection (Review 
Articles) 

Hollsberg, Per; Hafler, David A. 

The New England Journal of Medicine 

Apr 22, 1993; 328 (16), pp 1173-1182 

LINE COUNT: 00561 WORD COUNT: 07742 



2/3/36 (Item 10 from file: 444) 

DIALOG (R) File 444:New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00109977 

Copyright 1992 by the Massachusetts Medical Society 

Hodgkin ! s Disease, Lymphomatoid Papulosis, And Cutaneous T-Cell 
Lymphoma Derived From A Common T-Cell Clone (Original Articles) 



Davis, Thomas H.; Morton, Cynthia C; Miller-Cassman, Robert; Balk, 

Steven P.; Kadin, Marshall E. 

The New England Journal of Medicine 

Apr 23, 1992; 326 (17), pp 1115-1122 

LINE COUNT: 00421 WORD COUNT: 05813 



2/3/37 (Item 11 from file: 444) 

DIALOG (R) File 44 4: New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00108296 

Copyright 1991 by the Massachusetts Medical Society 

A Cluster Of Pneumocystis Carinii Pneumonia In Adults Without Predisposing 
Illnesses (Brief Report) 

Jacobs, Jonathan L.; Libby, Daniel M.; Winters, Robert A.; Gelmont, 

David M.; Fried, Ethan D.; Hartman, Barry J.; Laurence, Jeffrey. 

The New England Journal of Medicine 

Jan 24, 1991; 324 (4),pp 246-250 

LINE COUNT: 00467 WORD COUNT: 06445 



2/3/38 (Item 12 from file: 444) 

DIALOG (R) File 444: New England Journal of Med. 
(c) 2000 Mass. Med. Soc. All rts. reserv. 

00107833 

Copyright 1990 by the Massachusetts Medical Society 

Current Concepts: Designer And Catalytic Antibodies (Review Article) 

Mayforth, Ruth D.; Quintas, Jose. 

The New England Journal of Medicine 

Jul 19, 1990; 323 (3),pp 173-178 

LINE COUNT: 00487 WORD COUNT: 06722 



2/3/39 (Item 13 from file: 444) 

DIALOG (R) File 444: New England Journal of Med. 
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ABSTRACT: Adult T-cell leukemia (ATL) consists of an overabundance of 
activated T cells which are characterized by the expression of CD25 or 
IL-2Ralpha on the cell surface. Presently, there is no accepted curative 
therapy for ATL. In this study, we investigated the use of a pretargeting 
technique with the alpha-emitter, Bi-213, to treat ATL. DOTA-biotin was 
labeled with Bi-213 at a specific activity of >1 mCi/mug. Humanized anti- 
Tac antibody (HAT) , which recognizes CD25, was conjugated to 
streptavidin (SA) forming HAT-SA. A tumor model was established by i.p. 
injection of 20X106 tumor cells from human ATL-tumor bearing mice into 
NOD/SCID mice. The therapy study was performed at two weeks after the 
inoculation. Before therapy and every two weeks thereafter, serum soluble 
Tac (sIL-2Ralpha) levels were measured in order to monitor tumor 
growth. HAT-SA (140 mug) was used allowing pretargeting for 24 hours. 
Then, 100 mug of synthetic clearing agent (sCA) , containing biotin and . 
galactose arms, developed by NeoRx, was used to clear unbound 'conjugate . 
from the circulation. Four hours later, 0.3 mug of Bi-213 labeled 
DOTA-biotin was given for therapy. Groups of 5 mice each were treated 
with 0, 50, 150, 250 or 350 muCi of Bi-213 and one group without any 
treatment served as a control. Complete blood count (CBC) was monitored 
for toxicity weekly. Results: The tumor growth was inhibited by using 250 
or 350 muCi of Bi-213 labeled biotin in the pretargeting technique as 
indicated by the significant reduction of sIL-2Ralpha levels (p<0.005, t 
test) compared with the control group on day 28. Furthermore, there was a 
significant prolongation of the survival of the mice treated with either 
250 or 350 muCi of Bi-213 as compared with the control group (p<0.02, 
rank test) . The median survival duration of the control group was 52 
days, whereas it increased to >75.6 and >67 days in 250 and 350 muCi 
Bi-213 treated groups, respectively. The CBC results revealed a dose 
dependant decrease of platelet and white blood cell count one week after 
therapy, with recovery three weeks later. Conclusion: Bi-213 labeled 
biotin used with the pretargeting technique proved to be an effective 
therapeutic for ATL without unacceptable toxicity. 
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RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

ABSTRACT: Adult T-cell leukemia (ATL) develops in a small proportion of- 
human T-cell lymphotrophic virus-I infected individuals. The leukemia 
consists of an overabundance of activated T cells, which are 
characterized by the expression of CD25, or IL-2Ralpha, on their cell 
surface. Presently, there is not an accepted curative therapy for ATL. We 
developed an in vivo model of ATL in non-obese diabetic/severe combined 
immunodef icient (NOD/SCID) mice by introducing cells from an ATL patient 
(MET-1) into the mice. The leukemic cells proliferated in these mice that 
lack functional T, B, and natural killer (NK) cells. The MET-1 leukemic 
cells could be monitored by measurements of both serum soluble Tac 
(IL-2Ralpha) and soluble human beta2-microglobulin (beta2mu) by ELISA. 
The disease progressed to death in the mice after apprx4-6 weeks. The 
mice developed grossly enlarged spleens and a leukemia involving ATL 
cells that retained the phenotype and the T-cell receptor rearrangement 
and human T-cell lymphotrophic virus-I integration pattern of the 
patient 1 s ATL leukemia cells. This model is of value for testing the 
efficacy of novel therapeutic agents for ATL. The administration of 
humanized anti-Tac (HAT), murine anti-Tac (MAT), and 7G7/B6, 
all of which target IL-2Ralpha, significantly delayed the progression of 
the leukemia and prolonged the survival of the tumor-bearing mice. In 
particular, HAT induced complete remissions in 4 of 19 mice and partial 
remissions in the remainder . It appears that the antibodies act by a 
mechanism that had not been anticipated . The prevailing view is that 
antibodies to the IL-2Ralpha receptor have their effective action by 
blocking the interaction of IL-2 with its growth factor receptor, thereby 
inducing cytokine deprivation apoptosis. However, although both HAT and 
MAT block the binding of IL-2 to IL-2Ralpha of the high affinity 
receptor, the 7G7/B6 monoclonal antibody binds to a different epitope on 
the IL-2Ralpha receptor, one that is not involved in IL-2 binding. This 
suggested that the antibodies provide an effective therapy by a mechanism 
other than induction of cytokine deprivation. In accord with this view, 
the MET-1 cells obtained from the spleens of leukemic mice did not 
produce IL-2, nor did they express IL-2 mRNA as assessed by reverse 
transcription-PCR. Another possible conventional mechanism of action 
involves complement-mediated killing. However, although MAT and 7G7/B6 
fix rabbit complement, HAT does not do so. Furthermore, in the presence 
of NOD/SCID mouse serum, there was no complement-mediated lysis of MET-1 
cells. In addition, the antibodies did not manifest antibody-dependent 
cellular cytotoxicity with NOD/SCID splenocytes that virtually lack NK 
cells as the effector cells as assessed in an in vitro chromium- release 
assay. However, in contrast to the efficacy of intact HAT, the F(ab')2 
version of this antibody was not effective in prolonging the survival of 
mice injected with MET-1 ATL cells. In conclusion, in our murine model of 
ATL, monoclonal antibodies, HAT, MAT, and 7G7/B6, appear to delay 
progression of the leukemia by a mechanism of action that is different 
from the accepted mechanism of IL-2 deprivation leading to cell death. We 
consider two alternatives: the first, antibody-dependent cellular 
cytotoxicity mediated by FcRI- or FcRIII-expressing cells other than NK 
cells, such as monocytes or polymorphonuclear leukocytes. The second 
alternative we consider involves direct induction of apoptosis by the 
anti-IL-2R antibodies in vivo. It has been shown that the IL-2R is a 
critical element in the peripheral self-tolerance T-cell suicide 
mechanism involved in the phenomenon of activation-induced cell death. 
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ABSTRACT: T cell activation and cellular immune responses are modulated by 
interleukin 2 (IL2) through binding to its corresponding cell surface 
receptor. Three forms of the receptor are recognised based on IL2 binding 
affinity. The high affinity receptor is a heterotrimer composed of alpha, 
beta, and gammac-polypeptide chains. The 55 kDa alpha-chain also known as 
the Tac (T cell activation) antigen or CD-25 is a unique subunit of 
the high affinity IL2 receptor (IL2Ralpha) . Resting T cells express few 
IL2Ralpha, however, when activated, the expression of ILR2alpha rapidly 
increases. The IL2Ralpha is shed from the cell surface and is measurable 
in the serum as a 45 kDa soluble form (s-Tac or s-IL2Ralpha) . Serum 
concentrations of s-Tac can be used as a surrogate marker for T 
cell activation and IL2Ralpha expression. IL2Ralpha is over expressed by 
T cells in a number of autoimmune diseases, allograft rejection and a 
variety of lymphoid neoplasms. IL2 induced proliferation of T cells can 
be inhibited by the murine monoclonal antibody (anti-Tac) directed 
against the alpha-chain of the IL2R. Through molecular engineering, 
murine anti-Tac has been humanised reducing its immunogenicity 
without changing its specificity. Humanised anti-Tac (HAT) has been 
shown to reduce the incidence of renal and cardiac allograft rejection as 
well as decrease the severity of graft versus host disease in patients 
undergoing HLA mat ched allogeneic bone marrow transplantation. IL2Ralpha 
targeted treatment with radioimmunoconj ugates of anti-Tac and 
immunotoxins has shown promise in the treatment of CD25 expressing 
lymphomas. 
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ABSTRACT: Purpose: To evaluate the toxicity, pharmacokinetics, 
immunogenicity, and antitumor activity of anti-Tac ( Fv) -PE38 
(LMB-2), an anti-CD25 recombinant immunotoxin that contains an antibody 
Fv fragment fused to truncated Pseudomonas exotoxin. Patients and 
Methods: Patients with CD25+ hematologic malignancies for whom standard 



and salvage therapies failed were treated with LMB-2 at dose levels that 
ranged from 2 to 63 mug/kg administered intravenously over 30 minutes on 
alternate days for three doses (QOD X 3). Results: LMB-2 was administered 
to 35 patients for a total of 59 cycles. Dose-limiting toxicity at the 63 
mug/kg level was reversible and included transaminase elevations in one 
patient and diarrhea and cardiomyopathy in another. LMB-2 was well 
tolerated in nine patients at the maximum-tolerated dose (40 mug/kg QOD X 
3); toxicity was transient and most commonly included transaminase 
elevations (eight patients) and fever (seven patients) . Only six of 35 
patients developed significant neutralizing antibodies after the first 
cycle. The median half-life was 4 hours. One hairy cell leukemia (HCL) 
patient achieved a complete remission, which is ongoing at 20 months. 
Seven partial responses were observed in cutaneous T-cell lymphoma (one 
patient), HCL (three patients), chronic lymphocytic leukemia (one 
patient), Hodgkin's disease (one patient), and adult T-cell leukemia (one 
patient) . Responding patients had 2 to 5 log reductions of circulating 
malignant cells, improvement in skin lesions, and regression of 
lymphomatous masses and splenomegaly. All four patients with HCL 
responded to treatment. Conclusion: LMB-2 has clinical activity in CD25+ 
hematologic malignancies and is relatively nonimmunogenic . It is the 
first recombinant immunotoxin to induce major responses in cancer. LMB-2 
and similar agents that target other cancer antigens merit further 
clinical development. 
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ABSTRACT: T cell activation and cellular immune responses are modulated by 
interleukin 2 (IL2) through binding to its corresponding cell surface 
receptor. Three forms of the receptor are recognised based on IL2 binding 
affinity. The high affinity receptor is a heterotrimer composed of alpha, 
beta, and gammac-polypeptide chains. The 55 kDa alpha-chain also known as 
the Tac (T cell activation) antigen or CD-25 is a unique subunit of 
the high affinity IL2 receptor (IL2Ralpha) . Resting T cells express few 
IL2Ralpha, however, when activated, the expression of ILR2alpha rapidly 
increases. The IL2Ralpha is shed from the cell surface and is measurable 
in the serum as a 45 kDa soluble form (s-Tac or s-IL2Ralpha) . Serum 
concentrations of s-Tac can be used as a surrogate marker for T 
cell activation' and IL2Ralpha expression. IL2Ralpha is over expressed by 
T cells in a number of autoimmune diseases, allograft rejection and a 
variety of lymphoid neoplasms. IL2 induced proliferation of T cells can 
be inhibited by the murine monoclonal antibody (anti-Tac) directed 
against the alpha-chain of the IL2R. Through molecular engineering, 
murine anti-Tac has been humanised reducing its immunogenicity 
without changing its specificity. Humanised anti-Tac (HAT) has been 
shown to reduce the incidence of renal and cardiac allograft rejection as 
well as decrease the severity of graft versus host disease in patients 
undergoing HLA matched allogeneic bone marrow transplantation. IL2Ralpha 
targeted treatment with radioimmunoconj ugates of anti-Tac and 
immunotoxins has shown promise in the treatment of CD25 expressing 
lymphomas . 
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ABSTRACT: The use of immunotoxins for cancer therapy is an attractive 
strategy that exploits the targeting specificity of monoclonal 
antibodies and their fragments as well as the exquisite toxicity of 
the toxins. However, few studies of immunotoxins have evaluated their 
biodistribution in vivo. Previous studies have used 1251 for tracing 
immunotoxin biodistribution in mice. Because the immunotoxin works only 
when it is internalized and because of known problems with quick 
dehalogenation after interna li zation of antibodies, we decided to 
use lllln, which has greater intracellular retention than iodine . 
Methods: To trace the in vivo pharmacokinetics of the immunotoxin in 
mice, we labeled the antiTac (Fv) -PE38 with lllln and compared it with 
1251-labeled antiTac ( Fv) -PE38 . We successfully labeled antiTac ( Fv) -PE38 
with lllln at up to 2.96 GBq/mg. A 3- to 4-fold decrease in 
cytotoxicity was observed for both radiolabeled preparations. We 
evaluated the internalization of lllln- and 1251-labeled antiTac ( Fv) -PE38 
into AT AC 4 cells (Tac-positive ) as well as their biodistribution 



and pharmacokinetics in vivo in mice. In addition, some mice receiving 
these reagents were co-infused with 30 mg L-lysine to inhibit renal 
accumulation. Results: Significantly more lllln- than 1251-labeled 
antiTac (Fv) -PE38 accumulated in the AT AC 4 cells (20% versus 5% of initial 
surface-bound radioactivity; P < 0.001). In vivo, significantly more 
lllln- than 1251-labeled antiTac { Fv) -PE38 accumulated in the kidney (119 
versus 31 percentage injected dose per gram (%ID/g) ; P < 0.001). The 
tumor accumulation of 1 llln-labeled antiTac (Fv) -PE38 at 96 h was 13-fold 
greater than that of 1251-labeled antiTac (Fv) -PE38 (1.4 versus 0.1 %ID/g; 
P < 0.001). No antiTac (Fv) -PE38 was excreted into the urine in its intact 
form unless lysine was co-infused. Co-injected lysine reduced the renal 
accumulation of lllln-labeled antiTac ( Fv) -PE38 by 62%. Conclusion: We 
evaluated the biodistribution, pharmacokinetics, and catabolism of 
lllln-labeled antiTac (Fv) -PE38 and found that it differed from 
1251-labeled antiTac (Fv) -PE38 . These studies suggest that lllln-labeled 
antiTac (Fv) -PE38 can be used to trace the fate of antiTac ( Fv) -PE38 in 
humans . 
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ABSTRACT: High-affinity IL-2 receptors are expressed by T cells activated 
in response to foreign histocompatibility antigens but not by normal 
resting T cells. To exploit this difference in IL-2R expression, anti- 
Tac, a murine monoclonal antibody specific for the 

IL-2R-alpha subunit, was used to inhibit organ allograft rejection. To 
enhance its effector function, anti-Tac was armed by chelation with 
yttrium-90, a pure beta-emitting radionuclide. Animals received no 
immunosuppression (n=5, group I, controls), unmodified anti-Tac 
(n=5, 1 mg/kg, q.o.d., group II), or 90Y-anti-tac (n=5, 

1.6 mCi/kg divided into four doses, group III). The animals in group IV 
(n=4) were treated identically to those in group III with the exception 
that 5 mu-g/kg/dose of granulocyte colony-stimulating factor was 
administered intramuscularly on the days when the yttrium-90 was 
given and on postoperative days 12 through 35 in order to reduce 
hematopoietic toxicity. Mean graft survival +- S.E.M. for the control 
group was 8.2+-0.5 days as compared with 13.8+-2.1 days (P It 0.05) for 
those monkeys treated with unmodified anti-Tac. Graft survival was 
further prolonged in animals of group III that received 90Y-anti- 
Tac, with a mean graft survival of 45.0+-11.8 days; however, three 
of the five monkeys retained viable grafts within this group but died 
secondary to bone marrow suppression. In comparison, the monkeys in group 
IV that were treated with G-CSF in combination with 90Y-anti- 
Tac had a mean graft survival of 4 9.2+-2.9 days. In contrast to 
group III there were no deaths' in the group (IV) receiving G-CSF. 
Furthermore, animals in group IV had a reduced magnitude and shortened 
duration of irradiation-induced neutropenia when compared with that 
observed in group III animals that did not receive G-CSF. Thus, treatment 
with 90Y-anti-tac in conjunction with G-CSF may have 
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... specific for tumor cells. With the possible exception of the antigens 
associated with B-cell lymphoma against which anti-idiotype 
antibodies are directed, no tumor-specific antigens suitable as targets for 

. . . possible exceptions are anti-idiotype antibodies, but any such antibody 
is specific for the B-lymphoma cells of only one individual, and thus 
must be separately developed and isolated for each... e.g., cancer cells) in 
vivo have been developed. Examples of such MAbs are anti-TAC, or 
other interleukin-2 receptor antibodies; 9.2.27 and NR-ML-05 to a 250 
kilodalton human melanoma associated proteoglycan ... flow of inert gas. 

The chelate is then conjugated to a Fab fragment of monoclonal 
antibody TFS-2 and a Fab fragment of TFS-4 in separate reaction 
mixtures. The Fab fragments are generated by papain treatment 
according to conventional procedures. 

A buffered solution of the antibody fragment (5 mg/mL, 0.5 
mL) is added to the purified sup 188 Re-labeled chelate, followed. . . 
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... AIDS, Meningitis, Arthritis) and therapy of tumors expressing IL-2 
receptor such as T-cell leukemia. 

In fact, the administration of B-B10 on the graf t-versus-host reaction as 
produced. . . present some other examples in addition to those as hereinabove 
mentioned. For instance, an anti-Tac antibody is humanized by 
transplantation of nine amino acid residues on the framework in addition to 

...activated human T cell as illustrated in Examples 11 and 14. 

The humanized B-B10 antibody of the invention is parenterally 
administered with a dosage of about 0.05-500 mg for 
treatment and prevention of diseases caused by graf t-versus-host 
reaction or host-versus-graf t reaction. . . 

... AIDS, meningitis, arthritis), and therapy of tumors expressing IL-2 
receptor such as T-cell leukemia. 

ADVANTAGEOUS EFFECT OF THE INVENTION 

1) Half-life of mouse Mab in blood is about... 
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Reshaped Human Monoclonal Antibody CAMPATH-1H, " Lancet, Dec. 17, 1988, pp. 
* 1394-1399. 

Hieter. . .virus infection in vivo," Bio/Technology, 9:26-271 (1991). 

Uchiyama et al . , "A monoclonal antibody (anti-Tac) reactive 

with activated and functionally mature human T-cells," J. Immunol., 

126:1393-1397 (1981... 

...heavy chain (B) (SEQ ID N0S:3 and 4) variable regions of the mouse anti- 
Tac antibody (upper lines) , compared with the human Eu 
antibody (lower lines) , not including signal sequences. The three 
CDR 1 s in each chain are underlined... FIG. 7A through FIG. 7D. 
Fluorocytometry of HUT-102 and JurJcat cells stained with anti-Tac 
antibody or humanized anti-Tac antibody followed 
respectively by f luorescein-conjugated goat anti-mouse Ig antibody 
or goat anti-human Ig antibody, as labeled. In each panel, the dotted curve 
shows . . . 

... then with phycoerythrin-con j ugated avidin. (B) Fluorocytometry of 
HUT-102 cells stained with the indicated antibody , then with 
biotinylated anti-Tac, and then with phycoerythrin-conj ugated avidin. 

FIG. 9A and FIG. 9B. Schematic diagram of the...N0S:7 and 8) chain 
variable regions of the PDL and CDR-only humanized anti-Tac 
antibodies. The PDL sequence is shown on the upper line, the CDR-only 
sequence below. Amino... 

... light (B) (SEQ ID NO: 10) chain variable regions of the CDR-only 
humanized anti-Tac antibody including signal sequences . 
Oligonucleotides used for gene synthesis are marked by solid lines: above, 
for. . . 

... 12. FACS analysis of HUT-102 cells stained with PDL and CDR-only 
humanized anti-Tac antibodies and negative control 
antibody Fd7 9. 

FIG. 13. Competition by mouse, PDL humanized, and CDR-only humanized 
anti-Tac antibodies with binding of radioiodinated mouse anti- 
Tac antibody to HUT-102 cells. 

FIG. 14. Scheme for anchored polymerase chain reaction (PCR) cloning of 
...IL-2 stimulated proliferation of human PHA blasts by humanized mik- 
beta 1+humanized anti-Tac antibodies. No antibody added ( 

quadrature) , 2 ug each of humanized mik- beta 1 and humanized anti-Tac 
added. . . 

...human antibody (e.g., A.T.C.C. Accession No. CRL 9688 secretes an anti- 
Tac chimeric antibody) , although other mammalian species may be 
used. 

As used herein, the term "humanized" immunoglobulin refers... 2 receptor's 
structure and function is due to the development of specifically reactive 
monoclonal antibodies . In particular, one mouse monoclonal 
antibody, known as anti-Tac (Uchiyama, et al . , J. Immunol. 126, 
1393 (1981)) has been used to show that IL. . . 

...the IL-2 receptor (Herrmann, et al . , J. Exp. Med. 162, 1111 (1985)). 

The anti-Tac monoclonal antibody has also been used to define 
lymphocyte functions that require IL-2 interaction, and has. . . 

... of cytotoxic and suppressor T lymphocytes in cell culture. Also, based 
on studies with anti-Tac and other antibodies, a variety of 
disorders are now associated with improper IL-2 receptor expression by 
T-cells, in particular adult T-cell leukemia. 



More recently, the IL-2 receptor has been shown to be an ideal 
approaches to T-cell mediated diseases. It has been proposed that IL-2 
receptor specific antibodies, such as the anti-Tac monoclonal 
antibody , can be used either alone or as an immunocon jugate (e.g., 
with Ricin A, isotopes... 

... the IL-2 receptor. These agents can, for example, theoretically 
eliminate IL-2 receptor-expressing leukemic cells, certain B-cells, 
or activated T-cells involved in a disease state, yet allow. . . 

... response by activated T-cells. Indeed, clinical trials have been 
initiated using, e.g., anti-Tac antibodies (see, generally, 
Waldmann, T., et al . , Cancer Res. 45, 625 (1985), Waldmann, T., Science 232 
herein by reference) . 

Unfortunately, the use of the anti-Tac and other non-human 
monoclonal antibodies have certain drawbacks, particularly in 
repeated therapeutic regimens as explained below. Mouse monoclonal 
antibodies, for. . . 

. . . and lack other important immunoglobulin functional characteristics when 
used in humans. 

Perhaps more importantly, anti-Tac and other non-human monoclonal 
antibodies contain substantial stretches of amino acid sequences that 
will be immunogenic when injected into a... binding to a desired epitope on 
the human IL-2 receptor, such as the anti-Tac monoclonal 
antibody . The DNA segments encoding these regions will typically be 
joined to DNA segments encoding appropriate ... selected primarily based on 
fluid volumes, viscosities, etc., in accordance with the particular mode of 
administration selected. 

Thus, a typical pharmaceutical composition for injection could be made up 
to contain 1 ml sterile buffered water, and 1 to 50 mg of 
antibody . A typical composition for intravenous infusion could be 
made up to contain 250 ml of sterile Ringer's solution, and 150 mg of 
antibody. Actual methods for preparing parenterally 

administrable compositions will be known or apparent to those skilled 
in the art and are described. . . 

... 15th ed., Mack Publishing Company, Easton, Pa. (1980), which is 
incorporated herein by reference. 

The antibodies of this invention can be frozen or lyophilized for 
storage and reconstituted in a suitable... the disease and its 
complications. An amount adequate to accomplish this is defined as a " 
therapeutically effective dose." Amounts effective for this use will 
depend upon the severity of the infection... 

. . . the patient ' s own immune system, but generally range from about 1 to 

about 200 mg of antibody per dose, with dosages of from 5 to 25 

mg being more commonly used. It... of health and general level of immunity, 

but generally range from 0.1 to 25 mg per dose, especially 0.5 to 2.5 

mg per dose. A preferred prophylactic use is for the prevention of 

kidney transplant rejection. 

Single or multiple administrations of the compositions can be 
carried out with dose levels and pattern being selected by the 
treating physician. In any event, the pharmaceutical formulations 
should provide a quantity of the antibody ( ies ) of this invention 
sufficient to effectively treat the patient. 

Human-like antibodies of the present invention can further find a 
wide variety of utilities in vitro. By way of example, the antibodies 
can be utilized for T-cell typing, for isolating specific IL-2 receptor 
bearing cells... human-like antibody binding to p75 of the IL-2 receptor, 



i.e., humanized anti-Tac plus humanized mik- beta 1. 

Human-like antibodies of the present invention can further find a 
wide variety of utilities in vitro. By. . . cell type, such as cells 
expressing an HSV epitope. 

The compositions containing the present humanized antibodies or a 
cocktail thereof can be administered for prophylactic and/or 
therapeutic treatments. In therapeutic application, 
compositions are administered to a patient already suffering from HSV 
infection, in an amount sufficient to cure or... 

...the disease and its complications. An amount adequate to accomplish this 
is defined as a "therapeutically effective dose." Amounts effective 
for this use will depend upon the severity of the infection. . . 

... the patient's own immune system, but generally range from about 1 to 
about 200 mg of antibody per dose, with dosages of from 5 to 25 
mg being more commonly used. It must be kept in mind that the 
materials of this... humanized immunoglobulins of this invention, it is 
possible and may be felt desirable by the treating physician to 
administer substantial excesses of these antibodies. 

In prophylactic applications, compositions containing the present 
immunoglobulins or a cocktail thereof are administered to a patient 
not already in a disease state to enhance the patient's resistance... 

...of health and general level of immunity, but generally range from 0.1 to 
25 mg per dose. A preferred prophylactic use is for the prevention of 
herpes in immunocompromised patients, such as organ transplant recipients. 

Single or multiple administrations of the compositions can be 
carried out with dose levels and pattern being selected by the 
treating physician. In any event, the pharmaceutical formulations 
should provide a quantity of the antibody ( ies ) of this invention 
sufficient to effectively treat the patient. 

Humanized antibodies of the present invention can further find a 
wide variety of utilities in vitro. By way of example, the antibodies 

can be utilized for detection ...about 10,000-15,000 new cases of myeloid 
(also called non-lymphocytic or granulocytic) leukemia in the U.S. 
per year (Cancer Facts & Figures, American Cancer Society, 1987) . There are 
two major forms of myeloid leukemia: acute myelogenous leukemia 

(AML) and chronic myelogenous leukemia (CML) . Despite treatment with 
chemotherapy, long-term survival in patients with AML is less than... 
... Hematology 4, 221 (1986)), and survival with CML and related diseases 
such as chronic myelomonocytic leukemia (CMML) , chronic monocytic 
leukemia (CMMOL) and myelodysplastic syndrome (MDS) is even lower. 

The p67 protein or CD33 antigen is found on the surface of progenitors of 
myeloid cells and of the leukemic cells of most cases of AML, but not 
on lymphoid cells or non-hematopoietic cells!24 (1983) and Griffin et al., 
Leukemia Research 8, 521 (1984), both of which are incorporated 
herein by reference) . 

Another antibody that binds to CD33 is M195 (Tanimoto et al., 
Leukemia 3, 339 (1989) and Scheinberg et al . , Leukemia 3, 440 
(1989), both of which are incorporated herein by reference). The reactivity 
of M195. . . 

... 9, 207 (1990)). M195 radiolabeled with iodine-131 was found to rapidly 
and specifically target leukemic cells in both the blood and bone 
marrow . 

Unfortunately, the use of non-human monoclonal ... needs . 

The present invention provides novel compositions useful, for example, in 



the treatment of myeloid leukemia -related human disorders, the 
compositions containing humanized" immunoglobulins specifically capable of 
binding to CD33 antigen ... form, or together with a chemotherapeutic agent 
such as cytosine arabinoside or daunorubicin active against leukemia 
cells, or complexed with a radionuclide such as iodine-131. All of these 
compounds will be particularly useful in treating leukemia and 
myeloid cell-mediated disorders. The humanized immunoglobulins or their 
complexes can be prepared in... 

...to 10 sup 10 M sup -1 or stronger, are capable of, e.g., destroying 
leukemia cells. The humanized immunoglobulins will have a human 
framework and will have one or ...additional agents (e.g., 6-thioguanine) 
well-known to those skilled in the art for leukemia treatment may 
also be utilized (see, Hoffbrund & Pettit., op. cit . ) . 

A preferred pharmaceutical composition of the present invention comprises 
the use of the subject immunoglobulins in immunotoxins to kill 
leukemia cells. ...examples are offered by way of illustration, not 
by limitation. 



EXPERIMENTAL 
Example 1 



Humanized anti-Tac Antibody 



Design of Genes for Humanized anti-Tac Light and Heavy Chains 

The sequence of the human antibody Eu (Sequences of Proteins of 
Immunological Interest, E. Kabat et al., U.S. Dept. of... 

. . . humanized antibody, because the amino acid sequence of the heavy chain 
variable region of anti-Tac is more homologous to the heavy chain of 
this antibody than to any other complete heavy chain variable region 
sequence in the National Biomedical Foundation ... heavy chain (amino acids 
30 and 67) ; or 

(4) 3-dimensional modeling of the anti-Tac antibody suggested 
that the amino acid was physically close to the antigen binding region 
(amino acids... do not express the IL-2 receptor (FIG. 7D) . As controls, the 
original mouse anti-Tac antibody was also used to stain these 
cells, giving similar results. 

For the next experiments, cells ... Laboratories, Inc., Richmond, Calif.) 
according to standard techniques. To determine the affinity of the 
humanized antibody relative to the original anti-Tac 
antibody , a competitive binding experiment was performed. About 5X10 
sup 5 HUT-102 cells were incubated with known quantities (10-40 ng) of the 
anti-Tac antibody and the humanized anti-Tac 
antibody for 10 min at 4 degree (s) C. Then 100 ng of biotinylated 
anti-Tac of increasing amounts (10-40 ng) of the anti-Tac 
antibody as competitor in the first step decreased the amount of 
biotinylated anti-Tac that could... 

...with the biotinylated anti-Tac, thus decreasing fluorescence more. 



Example 2 

A Second Humanized anti-Tac Antibody 



Higher Level Expression of the Humanized anti-Tac 
Antibody 

Three new plasmid vectors were prepared for expression of the humanized 
antibodies. The plasmid pVgl...Xba I sites of the plasmid vectors pVk and 
pVgl. To express the humanized anti-Tac antibody, the light 
chain encoding plasmid was introduced by electroporation into SP2/0 mouse 



myeloma cells. 



...supernatant of transfected cells by protein A sepharose chromatography. 

Construction of the Second Humanized anti-Tac Antibody 

To determine whether it was actually necessary to use the mouse anti- Tac 
amino acids in categories (2) -(4) in the humanized anti-Tac 
antibody to retain binding affinity, a second humanized anti- 
Tac antibody was constructed. In the second antibody, 
only mouse anti-Tac amino acids in Category (1), i.e., in the CDR ! s 
themselves, were used, with. . . 

...coming from the human Eu framework. For purposes of this discussion, the 

original humanized anti-Tac antibody will be called the "PDL 

humanized antibody, " and the second humanized antibody will be called 

the "CDR-only humanized antibody." The amino. . .detectably bind the IL-2 

receptor . 

Binding of the PDL and CDR-only humanized anti-Tac antibodies 
to the IL-2 receptor were also compared in a competitive binding assay. 
Approximately 4X10 sup 5 HUT-102 cells were incubated with 1.5 ng of 
radioiodinated mouse anti-Tac antibody (7X10 sup 6 cpm/ug) and 
varying amounts of each humanized antibody (4 to 512... were collected by 
centrifugation and radioactivity was measured. The relative binding by the 
two humanized antibodies and by mouse anti-Tac is shown in a 
plot of bound/free labelled antibody versus competitor concentration 
(FIG. 13) . The PDL humanized anti-Tac antibody affinity for 
IL-2 receptor is essentially equal to that of the mouse anti-Tac 
antibody , because it competes about equally well. But competition by 
the CDR-only humanized anti-Tac antibody to IL-2 receptor was 
undetectable at the antibody concentrations used, indicating a 
binding affinity reduction of at least 100-fold as compared to the PDL 
humanized anti-Tac antibody. Because the sequences of the PDL 
and CDR humanized anti-Tac antibodies differ only at positions 
where mouse framework residues in categories (2)-(4) were used in... of 
herpes simplex virus (Metcalf et al . , Intervirology 29, 39 (1988)), M195 
(Tanimoto et al . , Leukemia 3, 339 (1989)) which binds to the CD33 
antigen, mik- beta 1 (Tusdo et al...of the humanized antibody, because the 
amino acid sequence of the heavy chain of anti-Tac is more homologous 
to the heavy chain of this antibody than to any other heavy chain 
sequence in the National Biomedical Foundation Protein Identification 
Resourceamino acids 30 and 67). 

(4) 3-dimensional modeling of the anti-Tac antibody suggested 
that the amino acid was physically close to the antigen binding region 
(amino acids... do not express the IL-2 receptor (FIG. 7D) . As controls, the 
original mouse anti-Tac antibody was also used to stain these 
cells (FIG. 7B and FIG. 7C) , giving similar resultsTo determine the 
affinity of the humanized antibody relative to the original anti- 
Tac antibody , a competitive binding experiment was performed. 
About 5X10 sup 5 HUT-102 cells were incubated with known quantities (10-40 
ng) of the anti-Tac antibody and the humanized anti-Tac 
antibody for 10 min at 4 degree (s) C. Then 100 ng of biotinylated 
anti-Tac. . . 

...fluorescence on a FACSCAN cytof luorometer . 

Use of increasing amounts (10-40 ng) of the anti-Tac antibody 
as competitor in the first step decreased the amount of biotinylated anti- 
... if one had greater affinity, it would have more effectively competed 
with the biotinylated anti-Tac, thus decreasing fluorescence more. 

Biological Properties of the Humanized Antibody 

For optimal use in treatment of human disease, the humanized antibody 
should be able to... 



...cell such as a macrophage that can lyse the target. To determine whether 
the humanized antibody and the original mouse anti-Tac 
antibody can mediate ADCC, a chromium release assay was performed by 
standard methods. Specifically, human leukemia HUT-102 cells, which 
express the IL-2 receptor, were incubated with sup 51 Cr . . . 

... this radionuclide. The HUT-102 cells were then incubated with an excess 
of either anti-Tac or humanized anti-Tac antibody. The 
HUT-102 cells were next incubated for 4 hrs with either a 30:1... 

... is likely to be more efficacious than the original mouse antibody in 
treating T-cell leukemia or other T-cell mediated diseases. 

TABLE 3Higher Level Expression of the Humanized anti- 
Tac Antibody 

Two new plasmid vectors were prepared for expression of the humanized 
antibody. The plasmid pVgl... Xba I sites of the plasmid vectors pVk and 
pVGl. To express the humanized anti-Tac antibody, the light 
chain encoding plasmid was introduced by electroporation into SP2/0 mouse 
myeloma cells . . . 

. . . immunoglobulins of the present invention offer numerous advantages of 
other human IL-2 receptor-specific antibodies. In comparison to anti- 
Tac mouse monoclonal antibodies , the present human-like 
immunoglobulin can be more economically produced and contain substantially 
less foreign... antibody was within about 2-fold of the affinity of the 
mouse mik- beta 1 antibody. 

The ability of humanized mik- beta 1 plus humanized anti-Tac 
antibody to inhibit IL-2 stimulated proliferation of human 
lymphocytes was determined. Human mononuclear cells, collected. .. of the 
antibodies will have strong immunosuppressive properties. Humanized mik- 
beta 1 plus humanized anti-Tac inhibited proliferation much more 
strongly than did either antibody x alone . 

From the foregoing, it will be appreciated that the humanized 
immunoglobulins of the present... 

...First and second polynucleotides according to claim 1, wherein the donor 
immunoglobulin is the anti-Tac antibody or the Ml 95 
antibody . 

5. First and second polynucleotides according to claim 1 wherein the 
acceptor immunoglobulin heavy and. . . second polynucleotides according to 
claim 10 or 11, wherein the donor immunoglobulin is the anti-Tac 
antibody or the Ml 95 antibody. 

15. A vector comprising first and second polynucleotides according to 
claim 10. 

16 . A vector . . . 
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...for dividing cells. 

Chemotherapy for cancer has improved survival in some cancers such as 
childhood leukemia but the survival rate for advanced (metastatic) 
solid tumors has not dramatically increased in over... cell division. 
(Cancer, Edited by V. T. Devita et al . 1985 p50 supra). 



A monoclonal antibody Tac has been reported (Uchiyama et al . 
J. Immunol. 1981, 126 1393-1397). It appears to... 



. . . interleukin 2 receptor present on activated T lymphocytes but not 

present on the majority of leukemia cells. However CBL1 has a 

different antigenic specificity to the Tac antibody. CBL1 

reacts with leukemia cell lines but Tac does not. The molecular 

weight of the CBL1 antigenic determinant is 15,000 daltons . This... 

antibodies will also find use in detection of malignant cells and in 

immunological classification of leukemia. Leukemias can be 

divided into immunological subsets depending on the particular surface 

antigens displayed by the... 

. . . CBL1 antibody is reactive with three out of the four generally 
recognised morphological types of leukemia, being nonreactive with 
chronic lymphocytic leukemia (CLL) . CBL1 would thus be useful, in 
combination with other antibodies having different specificities, in 
clinical diagnosis of a patient having leukemia. Malignant lymphocyte 
cells which are incapable of reacting with CBL1 would be presumed to be... 
old female Balb/c mice (Simonsen Labs) were immunised intravenously with 
2X10 sup 6 acute leukemia cells weekly for 3 weeks. Three days after 
the final injection the spleens were removed. . .by exclusion gel filtration 
on S300 (Sephadex sup R) . Materials used in characterisation of CBL1. 

Leukemia Cells: 

Heparinised peripheral blood samples were drawn from children and adults 
with active leukemia. The acute lymphocytic leukemia (ALL, ) end 
acute myelocytic leukemia (AML) patients had peripheral blood blast 
counts greater than 90%. Leukemia cells from patients and peripheral 
blood lymphocytes from healthy donors were isolated by Ficoll-Hypaque sup R 
density gradient centrif ugation . Leukemia cells were stored in liquid 
nitrogen . 

Cell lines were grown in suspension cultures in RPMI . . . 
... of human cell types. The cells that were highly positive were cultured 
solid tumor cells, leukemia cells, activated lymphocytes and 
monocytes. Most normal non-dividing tissue cells were not reactive. 
Therefore. . .blood monocutes 

15 >80% 
Peripheral blood activated 

6 >60% 

lymphocytes 

Malignant cells - Type 
Acute myeloid leukemias 

25 >95% 
Acute lymphoid leukemias 

28 >95% 
Chronic myeloid blast crisis 

10 >95% 
Chronic lymphocytic leukemias 

20 <2% 
Cultured leukemia cell lines, 

10 >95% 
Reh, CEM, HSB2, Daudi, 
Raji, HL60, KG, JM, Molt 4, 
BJABE. Human Studies 

Nineteen patients with severe steroid resistant kidney graft rejections 
were treated with the monoclonal antibody. Five mg in 200 

ml of saline ...was given intravenously on 9 successive days. None of the 

19 patients developed fever, vomiting, treatment created infections 

or other side effects. All patients had previously been immunosuppressed 
with conventional antire j ect ion ... abdomen causing a large tumor abscess on 
the left groin and protruding rectal tumor was treated with CBL1 
purified monoclonal antibody. Following ten daily treatments of 

20 mg per day the tumor abscess healed completely and the protruding 
rectal tumor receded. 



Case 4 . 
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. . . therapy is further discussed in the two articles; Kozak et al, 
"Bismuth-212-labeled anti-Tac monoclonal antibody : 

Alpha-particle-emitting Radionuclides . . . diseases, cardiovascular 
diseases, inflammatory conditions and other pathological conditions . 

The cancer states include carcinomas , sarcomas , leukemias, 
lymphomas, myelomas and neural tumors. 

The infectious diseases include those caused by invading microbes or 
parasites ... Respiratory syncytial virus 
Varicella-Zoster virus 
Hepatitis B virus 
Measles virus 
Adenovirus 

Human T-cell leukemia viruses 
Epstein-Barr virus 
Murine leukemia virus* 
Mumps virus 

Vesicular stomatitis virus 
Sindbis virus 

Lymphocytic choriomeningitis virus 

Wart virus 

Blue tongue virus 

Sendai virus 

Feline leukemia virus* 

Reo virus 

Polio virus 

Simian virus 40* 

Mouse mammary tumor virus* 

Dengue virus 

Rubella. . . 

. . . antibody fragments reactive with a tumor associated antigens present on 
carcinoma or sarcoma cells or lymphomas . Such antibodies are 
disclosed, e.g., in Goldenberg et al., Journal of Clinical Oncology, Vol... 
in vivo with a wide variety of other radiometals of use in cancer detection 
and therapy. Thus, a patient could be imaged with the In-Ill 
antibody conjugate of the ligand and thereafter treated with 
the yttrium complex of the same antibody chelate conjugate, thus 
facilitating calculation of the dose of radioactivity transported to the 
patient's tumor and so increasing likelihood of the effective application 
of the therapy. 

The metal chelate conjugated antibodies of this invention can be 
administered in vivo in any suitable pharmaceutical carrier. As noted 
earlier, a physiologic normal saline solution. . . 

...include a minor amount of carrier protein such as human serum albumin to 
stabilize the antibody. The concentration of metal chelate 
conjugated antibodies within the solution will be a matter of choice. 
Levels of 0.5 mg per ml are readily attainable but the concentrations 
may vary considerably depending upon the specifics... 

. . . addition to these located at the site, the circulating antigens can be 
removed prior to treatment . Such removal of antigens can be 
accomplished, of example, by the use of unlabeled antibodies, or by 
plasmapheresis in which the patient's serum is treated to removed 
antigens . 

A physiological solution of the protein conjugate is advantageously 



metered into sterile metal free vials, e.g., at a unit dosage of about 
0 . 1-100 mg protein conjugate/vial, and the vials are either 
stoppered, sealed and stored at low temperature... 

. . . claim 1, wherein said antibody or antibody fragment specifically binds 
to an antigen associated with lymphomas, carcinomas, sarcomas, 
leukemias, myelomas or neural tumors. 

4. The conjugate of claim 1, wherein said marker is a... 

... antibody or F(ab') sub 2 antibody fragment specifically binds to an 
antigen associated with lymphomas, carcinomas , sarcomas, 
leukemias, myelomas or neural tumors. 

16. A method for preparing a precursor conjugate of a therapeutic... 
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OTHER REFERENCES 

...a mouse", Nature 321:522-525 (1986). 

Hale et al., "Remission Induction in Non-Hodgkin Lymphoma with 
Reshaped Human Monoclonal Antibody CAMPATH-1H", Lancet Dec. 17, 1988, pp. 
1394-1399. 

Chothia. . . 

...heavy chain (B) [SEQ ID N0S:3 and 4] variable regions of the mouse anti- 
Tac antibody (upper lines) , compared with the human Eu 
antibody (lower lines), not including signal sequences. The three 
CDR's in each chain are underlined... 

... FIG. 7A through FIG. 7D. Fluorocytometry of HUT-102 and Jurkat cells 
stained with anti-Tac antibody or humanized anti-Tac 
antibody followed respectively by f luorescein-con j ugated goat 
anti-mouse Ig antibody or goat anti-human Ig antibody, as labeled. In 
each panel, the dotted curve shows... 

... then with phycoerythrin-conjugated avidin. (B) Fluorocytometry of 
HUT-102 cells stained with the indicated antibody , then with 
biotinylated anti-Tac, and then with phycoerythrin-conjugated avidin. 

FIG. ... N0S:7 and 8] chain variable regions of the PDL and CDR-only 
humanized anti-Tac antibodies. The PDL sequence is shown on the 
upper line, the CDR-only sequence below. Amino... 

... light (B) [SEQ ID NO: 10] chain variable regions of the CDR-only 
humanized anti-Tac antibody including signal sequences . 
Oligonucleotides used for gene synthesis are marked by solid lines: above, 
for. . . 

... 12. FACS analysis of HUT-102 cells stained with PDL and CDR-only 
humanized anti-Tac antibodies and negative control 
antibody Fd7 9. 

FIG. 13. Competition by mouse, PDL humanized, and CDR-only humanized 
anti-Tac antibodies with binding of radioiodinated mouse anti- 
Tac antibody to HUT-102 cells. 

FIG. 14. Scheme for anchored polymerase chain reaction (PCR) cloning of 
. . . IL-2 stimulated proliferation of human PHA blasts by humanized mik- beta 
1+humanized anti-Tac antibodies . No antibody added ( 

quadrature) , 2 ug each of humanized mik- beta 1 and humanized anti-Tac 
added. . . 



...human antibody (e.g., A.T.C.C. Accession No. CRL 9688 secretes an anti- 

Tac chimeric antibody) , although other mammalian species may be 

used. 

As used herein, the term "humanized" immunoglobulin refers... 2 receptor's 
structure and function is due to the development of specifically reactive 
monoclonal antibodies. In particular, one mouse monoclonal 
antibody, known as anti-Tac (Uchiyama, et al., J. Immunol. 126, 
1393 (1981)) has been used to show that IL. . . 

...the IL-2 receptor (Herrmann, et al . , J. Exp. Med. 162, 1111 (1985)). 

The anti-Tac monoclonal antibody has also been used to define 
lymphocyte functions that require IL-2 interaction, and has... 

... of cytotoxic and suppressor T lymphocytes in cell culture. Also, based 
on studies with anti-Tac and other antibodies, a variety of 
disorders are now associated with improper IL-2 receptor expression by 
T-cells, in particular adult T-cell leukemia. 

More recently, the IL-2 receptor has been shown to be an ideal target for 

... approaches to T-cell mediated diseases. It has been proposed that IL-2 
receptor specific antibodies, such as the anti-Tac monoclonal 
antibody , can be used either alone or as an immunocon jugate (e.g., 
with Ricin A, isotopes... 

... the IL-2 receptor. These agents can, for example, theoretically 
eliminate IL-2 receptor-expressing leukemic cells, certain B-cells, 
or activated T-cells involved in a disease state, yet allow. . . 

... response by activated T-cells. Indeed, clinical trials have been 

initiated using, e.g., anti-Tac antibodies (see, generally, 

Waldmann, T., et al., Cancer Res. 45, 625 (1985), Waldmann, T., Science 232 



...1989), all of which are incorporated herein by reference). 

Unfortunately, the use of the anti-Tac and other non-human 
monoclonal antibodies have certain drawbacks, particularly in 
repeated therapeutic regimens as explained below. Mouse monoclonal 
antibodies, for. . . 

. . . and lack other important immunoglobulin functional characteristics when 
used in humans. 

Perhaps more importantly, anti-Tac and other non-human monoclonal 
antibodies contain substantial stretches of amino acid sequences that 
will be immunogenic when injected into a... binding to a desired epitope on 
the human IL-2 receptor, such as the anti-Tac monoclonal 
antibody . The DNA segments encoding these regions will typically be 
joined to DNA segments encoding appropriate ... selected primarily based on 
fluid volumes, viscosities, etc., in accordance with the particular mode of 
administration selected. 

Thus, a typical pharmaceutical composition for injection could be made up 
to contain 1 ml sterile buffered water, and 1 to 50 mg of 
antibody . A typical composition for intravenous infusion could be 
made up to contain 250 ml of sterile Ringer's solution, and 150 mg of 
antibody. Actual methods for preparing parenterally 

administrable compositions will be known or apparent to those skilled 
in the art and are described. . . 

... 15th ed., Mack Publishing Company, Easton, Pa. (1980), which is 
incorporated herein by reference. 

The antibodies of this invention can be frozen or lyophilized for 



storage and reconstituted in a suitable... 

...the disease and its complications. An amount adequate to accomplish this 
is defined as a "therapeutically effective dose." Amounts effective 
for this use will depend upon the severity of the infection. . . 

... the patient's own immune system, but generally range from about 1 to 
about 200 mg of antibody per dose, with dosages of from 5 to 
25 mg being more commonly used. It... 

...of health and general level of immunity, but generally range from 0.1 to 
25 mg per dose, especially 0.5 to 2.5 mg per dose. A preferred 
prophylactic use is for the prevention of kidney transplant rejection. 

Single or multiple administrations of the compositions can be 
carried out with dose levels and pattern being selected by the 
treating physician. In any event, the pharmaceutical formulations 
should provide a quantity of the antibody ( ies ) of this invention 
sufficient to effectively treat the patient. 

Human-like antibodies of the present invention can further find a 
wide variety of utilities in vitro. By way of example, the antibodies 
can be utilized for T-cell typing, for isolating specific IL-2 receptor 
bearing cells... human-like antibody binding to p75 of the IL-2 receptor, 
i.e., humanized anti-Tac plus humanized mik- beta 1. 

Human-like antibodies of the present invention can further find a 
wide variety of utilities in vitro. By. . . cell type, such as cells 
expressing an HSV epitope. 

The compositions containing the present humanized antibodies or a 
cocktail thereof can be administered for prophylactic and/or 
therapeutic treatments . In therapeutic application, 
compositions are administered to a patient already suffering from HSV 
infection, in an amount sufficient to cure or. . . 

...the disease and its complications. An amount adequate to accomplish this 
is defined as a "therapeutically effective dose." Amounts effective 
for this use will depend upon the severity of the infection... 

... the patient's own immune system, but generally range from about 1 to 
about 200 mg of antibody per dose, with dosages of from 5 to 25 
mg being more commonly used. It must be kept in mind that the 
materials of this... humanized immunoglobulins of this invention, it is 
possible and may be felt desirable by the treating physician to 
administer substantial excesses of these antibodies. 

In prophylactic applications, compositions containing the present 
immunoglobulins or a cocktail thereof are administered to a patient 
not already in a disease state to enhance the patient 1 s resistance... 

...of health and general level of immunity, but generally range from 0.1 to 
25 mg per dose. A preferred prophylactic use is for the prevention of 
herpes in immunocompromised patients, such as organ transplant recipients. 

Single or multiple administrations of the compositions can be 
carried out with dose levels and pattern being selected by the 
treating physician. In any event, the pharmaceutical formulations 
should provide a quantity of the antibody ( ies ) of this invention 
sufficient to effectively treat the patient. 

Humanized antibodies of the present invention can further find a 
wide variety of utilities in vitro. By way of example, the antibodies 
can be utilized for detection of HSV antigens, for isolating specific HSV 
infected cells or... 

...about 10,000-15,000 new cases of myeloid (also called non-lymphocytic or 



granulocytic) leukemia in the U.S. per year (Cancer Facts & Figures, 
American Cancer Society, 1987). There are two major forms of myeloid 
leukemia: acute myelogenous leukemia (AML) and chronic 
myelogenous leukemia (CML) . Despite treatment with chemotherapy, 
long-term survival in patients with AML is less than. . . 

... Hematology 4, 221 (1986)), and survival with CML and related diseases 
such as chronic myelomonocytic leukemia (CMML) , chronic monocytic 
leukemia (CMMOL) and myelodysplastic syndrome (MDS) is even lower. 

The p67 protein or CD33 antigen is found on the surface of progenitors of 
myeloid cells and of the leukemic cells of most cases of AML, but not 
on lymphoid cells or non-hematopoietic cells... 

... L4B3, L1B2 and MY9 (Andrews et al., Blood 62, 124 (1983) and Griffin et 
al., Leukemia Research 8, 521 (1984), both of which are incorporated 
herein by reference) . 

Another antibody that binds to CD33 is M195 (Tanimoto et al., 
Leukemia 3, 339 (1989) and Scheinberg et al . , Leukemia 3, 440 
(1989), both of which are incorporated herein by reference). The reactivity 
of M195. . . 

... 9, 207 (1990)). M195 radiolabeled with iodine-131 was found to rapidly 
and specifically target leukemic cells in both the blood and bone 
marrow . 

Unfortunately, the use of non-human monoclonal. . . 
. . . needs . 

The present invention provides novel compositions useful, for example, in 
the treatment of myeloid leukemia -related human disorders, the 
compositions containing humanized immunoglobulins specifically capable of 
. . . form, or together with a chemotherapeutic agent such as cytosine 
arabinoside or daunorubicin active against leukemia cells, or 
complexed with a radionuclide such as iodine-131. All of these compounds 
will be particularly useful in treating leukemia and myeloid 
cell-mediated disorders. The humanized immunoglobulins or their complexes 
can be prepared in. . . 

...to 10 sup 10 M sup -1 or stronger, are capable of, e.g., destroying 
leukemia cells. The humanized immunoglobulins will have a human' 
framework and will have one or more... 

... additional agents (e.g., 6-thioguanine) well-known to those skilled in 
the art for leukemia treatment may also be utilized (...of the 
present invention comprises the use of the subject immunoglobulins in 
immunotoxins to kill leukemia cells. Immunotoxins are characterized 
by two components and are particularly useful for killing selected cells... 
examples are offered by way of illustration, not by limitation. 

EXPERIMENTAL 

EXAMPLE 1 

Humanized anti-Tac antibody 

Design of genes for humanized anti-Tac light and heavy chains 

The sequence of the human antibody Eu (Sequences of Proteins of 
Immunological Interest, E. Kabat et al., U.S. Dept. of... 

. . . humanized antibody, because the amino acid sequence of the heavy chain 
variable region of anti-Tac is more homologous to the heavy chain of 
this antibody than to any other complete heavy chain variable region 



sequence in the National Biomedical Foundation ... heavy chain (amino acids 
30 and 67) ; or 

(4) 3-dimensional modeling of the anti-Tac antibody suggested 
that the amino acid was physically close to the antigen binding region 
(amino acids... do not express the IL-2 receptor (FIG. 7D) . As controls, the 
original mouse anti-Tac antibody was also used to stain these 
cells, giving similar results. 

For the next experiments, cells... 

... Laboratories, Inc., Richmond, Calif.) according to standard techniques. 

To determine the affinity of the humanized antibody relative to the 

original anti-Tac antibody , a competitive binding experiment 

was performed. About 5X10 sup 5 HUT-102 cells were incubated with known 

quantities (10-40 ng) of the anti-Tac antibody and the 

humanized anti-Tac antibody for 10 min at 4 degree (s) C. Then 

100 ng of biotinylated anti-Tac... 

...fluorescence on a FACSCAN cytof luorometer . 

Use of increasing amounts (10-40 ng) of the anti-Tac antibody 
as competitor in the first step decreased the amount of biotinylated 
anti-Tac that could. . . with the biotinylated anti-Tac, thus decreasing 
fluorescence more. 

EXAMPLE 2 

A second humanized anti-Tac antibody 

Higher level expression of the humanized anti-Tac antibody 

Three new plasmid vectors were prepared for expression of the humanized 
antibodies. The plasmid pVgl... 

... Xba I sites of the plasmid vectors pVk and pVgl. To express the 
humanized anti-Tac antibody, the light chain encoding plasmid 
was introduced by electroporation into SP2/0 mouse myeloma cells... 

...supernatant of transfected cells by protein A sepharose chromatography. 

Construction of the second humanized anti-Tac antibody 

To determine whether it was actually necessary to use the mouse anti-Tac 
amino acids in categories (2) -(4) in the humanized anti-Tac 
antibody to retain binding affinity, a second humanized anti- 
Tac antibody was constructed. In the second antibody, 
only mouse anti-Tac amino acids in Category (1), i.e., in the CDR's 
themselves, were used, with. . . 

...coming from the human Eu framework. For purposes of this discussion, the 

original humanized anti-Tac antibody will be called the "PDL 

humanized antibody," and the second humanized antibody will be called 

the "CDR-only humanized antibody." The amino ... detectably bind the IL-2 

receptor. 

Binding of the PDL and CDR-only humanized anti-Tac antibodies 
to the IL-2 receptor were also compared in a competitive binding assay. 
Approximately 4X10 sup 5 HUT-102 cells were incubated with 1.5 ng of 
radioiodinated mouse anti-Tac antibody (7X10 sup 6 cpm/ug) and 
varying amounts of each humanized antibody (4 to 512... 

... were collected by centrif ugation and radioactivity was measured. The 
relative binding by the two humanized antibodies and by mouse anti- 
Tac is shown in a plot of bound/free labelled antibody versus 
competitor concentration (FIG. 13) . The PDL humanized anti-Tac 
antibody affinity for IL-2 receptor is essentially equal to that of 



the mouse anti-Tac antibody, because it competes about equally 
well. But competition by the CDR-only humanized anti-Tac 
antibody to IL-2 receptor was undetectable at the antibody 
concentrations used, indicating a binding affinity reduction of at least 
100-fold as compared to the PDL humanized anti-Tac antibody. 
Because the sequences of the PDL and CDR humanized anti-Tac 
antibodies differ only at positions where mouse framework residues in 
categories (2) -(4) were used in... 

... of herpes simplex virus (Metcalf et al . , Intervirology 29, 39 (1988)), 
M195 (Tanimoto et al . , Leukemia 3, 339 (1989)) which binds to the 
CD33 antigen, mik- beta 1 (Tusdo et al...of the humanized antibody, because 
the amino acid sequence of the heavy chain of anti-Tac is more 
homologous to the heavy chain of this antibody than to any other 
heavy chain sequence in the National Biomedical Foundation Protein 
Identification Resource... 

...Tac heavy chain (amino acids 30 and 67). 

(4) 3-dimensional modeling of the anti-Tac antibody suggested 
that the amino acid was physically close to the antigen binding region 
(amino acids... do not express the IL-2 receptor (FIG. 7D) . As controls, the 
original mouse anti-Tac antibody was also used to stain these 
cells (FIG. 7B and FIG. 7C) , giving similar results... 

... Laboratories, Inc., Richmond, Calif.) according to standard techniques. 

To determine the affinity of the humanized antibody relative to the 

original anti-Tac antibody , a competitive binding experiment 

was performed. About 5X10 sup 5 HUT-102 cells were incubated with known 

quantities (10-40 ng) of the anti-Tac antibody and the 

humanized anti-Tac antibody for 10 min at 4 degree (s) C. Then 

100 ng of biotinylated anti-Tac. . . 

...fluorescence on a FACSCAN cytof luorometer . 

Use of increasing amounts (10-40 ng) of the anti-Tac antibody 
as competitor in the first step decreased the amount of biotinylated 
anti-Tac that could. . . 

... if one had greater affinity, it would have more effectively competed 
with the biotinylated anti-Tac, thus decreasing fluorescence more. 

Biological properties of the humanized antibody 

For optimal use in treatment of human disease, the humanized antibody 
should be able to... 

...cell such as a macrophage that can lyse the target. To determine whether 
the humanized antibody and the original mouse anti-Tac 
antibody can mediate ADCC, a chromium release assay was performed by 
standard methods. Specifically, human leukemia HUT-102 cells, which 
express the IL-2 receptor, were incubated with sup 51 Cr... 

... this radionuclide. The HUT-102 cells were then incubated with an excess 
of either anti-Tac or humanized anti-Tac antibody. The 

HUT-102 cells were next incubated for 4 hrs with either a 30:1... is likely 
to be more efficacious than the original mouse antibody in treating T-cell 
leukemia or other T-cell mediated diseases. 

TABLE 3Antibody 
Anti-Tac 4% <1% 

Humanized anti-Tac 24% 23 Higher level expression of the 

humanized anti-Tac antibody 

Two new plasmid vectors were prepared for expression of the humanized 
antibody. The plasmid pVgl . . . 

... Xba I sites of the plasmid vectors pVk and pVGl . To express the 
humanized anti-Tac antibody, the light chain encoding plasmid 



was introduced by electroporation into SP2/0 mouse myeloma cells... 

. . . immunoglobulins of the present invention offer numerous advantages of 
other human IL-2 receptor-specific antibodies. In comparison to anti- 
Tac mouse monoclonal antibodies , the present human-like 
immunoglobulin can be more economically produced and contain substantially 
less foreign. . . antibody was within about 2-fold of the affinity of the 
mouse mik- beta 1 antibody. 

The ability of humanized mik- beta 1 plus humanized anti-Tac 
antibody to inhibit IL-2 stimulated proliferation of human 
lymphocytes was determined. Human mononuclear cells, collected. . . 

... of the antibodies will have strong immunosuppressive properties. 
Humanized mik- beta 1 plus humanized anti-Tac inhibited proliferation 
much more strongly than did either antibody alone. 

From the foregoing, it will be appreciated that the humanized 
immunoglobulins of the present... 

... 6. A humanized immunoglobulin according to claim 1, wherein said donor 
immunoglobulin is the anti-Tac antibody. 

7. A humanized immunoglobulin according to claim 1, wherein said acceptor 
immunoglobulin heavy and light... 
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OTHER REFERENCES 

. . . et al., "Metabolizable sup 111 In Chelate conjugated anti-iodiotype 
monoclonal antibody for radioimmunodetection of lymphoma in mice, " J. 
Nucl. Med. 12:455-460, 1986. 

March, Advanced Organic Chemistry, Second edition... 

. . . including monoclonal antibodies specific for tumor-associated antigens 

in humans. Among the many such monoclonal antibodies that may be used 

are anti-TAC, or other interleukin-2 receptor antibodies; 

9.2.27 and NR-ML-05, reactive with the 250 kilodalton human 

melanoma-associated. 0 degree(s) C. ice bath for 2 minutes. 

The Fab fragment of a monoclonal antibody (10 mg in 0.5 mL of 
PBS) was generated by treating the monoclonal antibody with 
papain according to conventional techniques. The monoclonal antibody, 
designated NR-LU-10, recognizes a pancarcinoma antigen. Other proteins may 
be substituted for the... 
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monoclonal antibody for radioimmunodetection of lymphoma in mice", J. 
Nucl. Med. 12:455-460, 1986. 

Meares et al . , "Chelate Radiochemistry : cleavable . . . 

...monoclonal anti-bodies specific for tumor-associated antigens in humans. 
Among the many such monoclonal antibodies that may be used are anti- 
TAC, or other interleukin-2 receptor antibodies; 9. ...a 0 
degree (s) ice bath for 2 minutes. 



The Fab fragment of a monoclonal antibody (10 mg in 0.5 mL of 
PBS) was generated by treating the monoclonal antibody with 
papain according to conventional techniques. The monoclonal antibody, 
designated NR-LU-10, recognizes a pancarcinoma antigen. Other proteins may 
be substituted for the... 
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. . .81 [1987] , 73) . 

Uchiyama et al (J. Immunol. 126[1981], 1398) described the first 
monoclonal antibody to recognize the Tac-antigen (epitope), the 
short chain of the interleukin-2 receptor. 

European Application 0 241 811... 

... activated T and B cells but are inactive against quiescent lymphocytes. 

One of these monoclonal antibodies, an anti-Tac analogue, 

enters into interaction with the Tac-antigen, the shorter chain of 

the receptor molecule. The other monoclonal antibody also obviously enters 

...has not yet been demonstrated. 

European Application 0 240 344 concerns anti-CD 4 monoclonal 
antibodies and anti-Tac analogues (CD 25) . Its activity with 
respect to immunosuppression and specifically with respect to prevention... 
monoclonal antibody binds to an epitope of the human interleukin 2 receptor 
that is not Tac. The antibody is accordingly appropriate for 
the treatment of and prophylaxis against such diseases as hyperimmune 
syndrome . . . 

... encephalomyelitis, arthritis, etc.), and for interleukin-2 receptor 
expressing tumor diseases such as T-cell leukemia. 

The monoclonal antibody can be employed either as such, coupled with 
magnetic beads, radioactive substances... 

... PBS) with 10 mu 1 of test residue or control monoclonal antibody. The 
control monoclonal antibodies in this and in the following examples 
were the anti-Tac-analogous monoclonal antibodies BF 2 and BG 8 
(CRTS, Besancon) . The bound monoclonal antibody was detected with an... 
cells was tested on days 0 and 4 as in Example 5a. The control monoclonal 
antibodies were the Tac analogues 

B-F2: CRTS, Besancon (France) 

33B3.1: Inserm U 110, Marseille (France) 

Clonab IL...risk to infections. 

In conjunction with the following clinical-emergency indications, 0.1 to 
20 mg and preferably 2.5 to 5 mg per day of the monoclonal 
antibody B.B.10 were administered to the patients within 30 
minutes in the form of an intravenous infusion. The dose... 

...selected to attain a plasma level of 0.5 to 5 mu g/ml . 

The treatment was continued for 3 to 30 days and preferably for 7 
to 10 days until the interleukin-2-dependent symptoms subsided. 
Treatment beyond that point surprisingly turned out to be 
unnecessary . 

EXAMPLE 8 

The amounts of the monoclonal antibody B.B.10 (diluted in human 
albumin) listed in Table 5 were administered at the times cited in 
the table to a group of 4 patients 4, 11... marrow transplantation on the 
third one. Due to their age, the dosage of the monoclonal antibody 



B.B.10 was only 2.5 mg per day. 

Table 6 indicates the doses and duration of treatment. 

TABLE 6 . . . 
t 33/3/1,21,47,50,54,62,68,70,71 
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ABSTRACT: The high-affinity interleukin-2 receptor (IL-2R) is expressed by 
T cell activated in response to foreign histocompatibility antigens but 
not by normal resting cells. Thus, blockade of the interaction of IL-2 
with its receptor could achieve selective immunosuppression. Accordingly, 
anti-Tac, a murine IgG2a class monoclonal antibody specific to the 
IL-2R, was used alone or in a chelated form with yttrium-90 (90Y), 
a pure beta emitter, to inhibit rejection of cardiac xenografts from 
Macaca fascicularis (cynomolgus) donors transplanted to the cervical or 
abdominal region of Macaca mulatta (rhesus) recipients (n = 20) . Animals 
received no immunosuppression (n = 3, group I, controls) , unmodified 
anti-Tac (n = 5, 2 mg/kg q.o.d., group II), or 90Y-anti- 
Tac (n = 5, 16 mCi, group III). To distinguish the nonspecific 
immunosuppressive effect of radiation, 90Y was administered bound 
to UPC-10 (n = 4, 16 mCi, group IV), another murine monoclonal antibody 
that does not specifically recognize activated immunoresponsive cells. 
All immunosuppression was administered in divided doses during the first 
2 weeks posttransplant . Group I animals rejected their grafts at 6.7 . +-. 
1 days and demonstrated a rise is soluble IL-2R levels at the time of 
rejection, indicating the generation of Tac-expressing and 
-releasing cells. Graft survival in group II was not prolonged compared 
with controls (mean survival 6.2 .+-. 1 days; P > 0.05). In contrast, 
graft survival in animals that received the designed dosage of 90Y 
-anti-Tac was significantly prolonged to an average of 38.4 .+-. 5 
days compared with groups I and II (P < 0.005 and P < 0.0005, 
respectively) . Prolongation of graft survival occurred in animals that 
received 90Y-UPC-10 (mean survival 21.3 .+-. 5 days, P < 0.05 
versus group I, P < 0.01 versus group II). However, 90Y-UPC-10 was 
significantly less effective in prolonging graft survival than 90Y 
-anti-Tac, in which one-half the per-kilogram dosage of 
radioactivity was delivered in specific fashion via anti-Tac (P < 
0.025). Reversible nonlethal bone marrow suppression occurred without 
associated nephro- or hepatotoxicity, and virtually all animals developed 
antibodies to the urine monoclonal. Thus, the" approach used in the 
present study, IL-2R-directed therapy with 90Y-anti-Tac, may 
have potential applications in organ transplantation and in the treatment 
of Tac-expressing neoplastic diseases. 
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